The circadian system regulates many physiological functions including inflammatory responses. For example, mortality caused by lipopolysaccharide (LPS) injection varies depending on the time of immunostimulation in mammals. The effects of more subtle challenges on the immune system and cellular mechanisms underlying circadian differences in neuroinflammatory responses are not well understood. Here we show that adult male Sprague-Dawley rats injected with a sub-septic dose of LPS during the light phase displayed elevated sickness behaviors and hippocampal cytokine production compared to rats injected during the dark phase. Microglia are the primary central nervous system (CNS) immune cell type and may mediate diurnal differences in sickness response, thus we explored whether microglia demonstrate temporal variations in inflammatory factors. Hippocampal microglia isolated from adult rats rhythmically expressed inflammatory factors and circadian clock genes. Microglia displayed robust rhythms of TNFa, IL1b and IL6 mRNA, with peak cytokine gene expression occurring during the middle of the light phase. Microglia isolated during the light phase were also more reactive to immune stimulation; such that, ex vivo LPS treatment induced an exaggerated cytokine response in light phase-isolated microglia. Treating microglia with corticosterone ex vivo induced expression of the circadian clock gene Per1. However, microglia isolated from adrenalectomized rats maintained temporal differences in clock and inflammatory gene expression. This suggests circadian clock gene expression in microglia is entrained by, but oscillates in the absence of, glucocorticoids. Taken together, these findings demonstrate that microglia possess a circadian clock that influences inflammatory responses. These results indicate time-of-day is an important factor to consider when planning inflammatory interventions such as surgeries or immunotherapies.
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Introduction
Circadian rhythms have evolved in response to the consistent 24 h light cycle and allow animals to anticipate predictable daily events such as food availability, fluctuations in predation, and sleep opportunity (Hut and Beersma, 2011) . Importantly, these activities are associated with time of day variations in risk for encountering pathogens, infection, and tissue damage to the host (Curtis et al., 2014) . Thus, it follows that several aspects of the immune system are regulated by the circadian system and disruption of the circadian system is linked to inflammatory pathologies including cancer, metabolic disorder, and premature aging (Evans and Davidson, 2013; Fonken and Nelson, 2014) .
In mammals, circadian rhythms are initiated in the suprachiasmatic nuclei (SCN) of the hypothalamus. Within SCN neurons, rhythms are driven by an autoregulatory feedback loop of transcriptional activators and repressors (Reppert and Weaver, 2002) . The transcriptional activators, circadian locomotor output cycles kaput (CLOCK) and brain and muscle arnt-like protein 1 (BMAL1), form heterodimers that induce expression of the period (Per) and cryptochrome (Cry) genes through E-box enhancers. Per and Cry proteins accumulate in the cytoplasm and upon reaching critical levels form a complex that translocates back to the nucleus to interact with clock and bmal1 to inhibit their own transcription. This process takes approximately 24 h. While the SCN is the master circadian oscillator in mammals, the molecular machinery necessary for generating circadian rhythms is expressed in many tissues and cells throughout the body (Mohawk et al., 2012) . Indeed,
